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{Diffraction at H ERA“

"standard” kinematic variabies for DiS:
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additional variables in terms of systems X and Y-
= 9 L _¢
g = 2¢-(P-Y) ™ Q2+ M35

rn = TPY) Q2w
P = "TgP  ~ QI

= Ip; = 3-xp

definitions are applicabie to ANY type of process
interpretation in terms of exchange :

rp momentum fraction of exchange particle
o] momentum fraction of parton
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following Ingelman and Schlein
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H1 Preliminary 1994
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e large meson contribution at small 3 and high zp
e 50% meson intensity at low 3 and xp = 0.05
o few % meson intensity for zp < 0.01 or high 3

e large contribution of interference

here it becomes clear that it is important to measure
a model independent cross section: we cannot make ad
hoc assumptions on how the subieading contribution and
the interference behave
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do /dM,(nb/GeV)
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® ZEUS 94 (preliminary)
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ZEUS diffractive cross sections are not compatibie
with the Donnachie-Landshoff Soft Bomeron

there is a tendency for o, to grow with Q*(GeV)
{(more data needed) - NoT ORSERVED &Y H!

THE INTERcEPTS EXTRACTED @4 THE TWo EXPEQiMENts
LOOK CONSISTENT.
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e rise in log{Q?) even to high J ;
not seen in Fy’ 7" — evidence for gluons at high 37

e approximately flat in 3

o calculation with FP(8,Q%).,<001 and FF(3.Q%
(Pomeron part of fit) give consistent result
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Comparison of Measurements of M2 92
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Using Different Data Samples,
164 < W < 212 GeV.
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ZEUS 1994

e B .
3‘5 ‘ MonTe  Caro
%g Used To SUBTRACT
o
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r
0.01 | o —— ——
4 5 6 7 8810 20 30
My (GeV)

Fit ;PIPIP term only:
o 3< My <24GeV = ap(0)=120x 0.02{stat) poor fit
o 8 < My < 24 GeV = ap(0) = 1.12 £ 0.04(stat) £ 0.08(syst)
o op(0) depends on My interval — effective ap(0).

Try fitting PIPIP+ IPIPIR terms:

« Insufficient lever arm to determine relative contribution and
intercepts of the two components.

o Assume ap(0) = 1.08 and ar(0) = 0.45, and fit their relative
contributions.

o Fraction of the diffractive cross section in3 < My < 24 GeV
from IPIPIR:

fprpr = 26 £ 3(stat) + 12(syst)%

CQOS-S CHECK PERFORMED USING Mx SUprAcnoN
METHoD .
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e E-flow distributions rather svmmetric about n° = 0
— Indicative of leading 2-body process

e High level of E-Flow at n* = 0
— Cannot be reproduced bv quark oniv Pomeron
— Weil described ov “leading = giuou Pomeros
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Comparison of the fits
data

R

with ZEUS FP

Bf,p(8, Q)

Bfep (B, Q7)

aB(1 - B) + <(1 - B)?
aB(1 — B) + (1 ~ B)*
aB(1 — B)
ap(1 — f)

b3(1 — )
b3(1 — 9)
P (1 — 9)

0.87
0.87
0.69
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Comparison of the Fits with ZEUS
Dijet Cross Sections in Diffractive
Photoproduction

ZEUS 1994 Preliminary
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Mass Difference Distribution for Selected
Samples
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Both  ExPermments obseave A C12AR CHARM
SICNAL

ZEUS Hl
ok (5*) > | GeV. p, (") > ] GeV.
-1.5<M(p*)<1-5. -1.5¢4 (b%*)<!-5.
10< 61< B0GeN? 10< 8" < 100 GeN*
0-04 <& 5 <0-7 0-06 < Y < 0-6

Mox < 2 Xp < 0-05

o(®): 335248 %S o

() - 330 )50 f:Tg pb.
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EXCLUSIVE VECToR
MesoN PRoDucTIioN

)’P Y*p

P° HI 2BUS HI 2Bus E&LLS
@ Ht  2EuS H1 2EuS
5[y Hl  2BuS Hl 2E4S
Y’ it
P H
New Kinemane Recions :-

Z7eus - &l <4CeN' For YF"/°P

0-25< g*¢0.85cev*  (8PC)
EbbS:- 015<8'<20GeN”

~ CONSENSUS BRETWEEN EXPERIMENTS ON
MosT PoINTS.



photoproduction cross sections
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e light vector mesons described by soft pomeron

e J/W steeper rise = "hard’ pomeron
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W, dependence p" vs. @
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ov*p = p'p) = or + €-0p versus W
for different regions of Q°
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Elastic photoproduction of p! meson

fit to data with % — Ae " boltl+cpt?
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from fits to data on soft hadronic processes.
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0? Dependence of t' slopes
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p" decay in the helicity frame : E_‘é_i_s;

quantization axis = direction of p% in v*p cms
U = angle between decay 7t and quantization axis
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VM photoproduction at large

t)

Ratio of the cross sections ¢(¢)/o(p") and
o(J/v)/o(p®) as a function of |t|.
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LEADINC pROToNS AND NeurRoNns AT

Lacce X (E Xp = I—XLI)

. A COMPLE‘I’EL"! NEW FIELD SINCZE LAsST
YEAR .

. SEHI-INCLuswe DlsTRIBMTlDNS CWITH
LEADING BARYONS :-
e’
e
— X
P — P' n —» FPS/FNC. —

. FACTORISATION /UNWERSAL!T" 9

- Does PRoBA%u.aw OF OBRSERVING A

LEADING RARYoN DePenNd ON ANY

PROPERT™ OF THE PHoToN VF.RTEX?
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'.EADuNa pRoToN S‘mucruﬂ& FMNCﬂaN

Derine FQ,LP(S) (X, e't; xh’) IN  ExacrttY

THE SAME WA1  AS F,__b(’) (x,Q-', xP)

X
(#0 2 E, 2 5%0 G.~ev>

Measures 84 H! P O] £ X £ 0.3
2
p,,”' < 200MeV.

Compare To MobELS :-
RAprcaAp (k Pomr) - Reccerser Cne- Pon Exeni.

L epTo - Recce rree Leabine BARYON:
VIA SOFT CowouR  INTERACTION:
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Systematic errors

Cross section prediction factor 1.85 too low,

Shape of distributions well described
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Slope parameter ‘b’ as a function of x;

Influence of different t ranges

If the data are a superposition of different effects, then select-
ing different t ranges might change the result.
No large effects are seen apart from 0.91 < z; < 0.94 where ex-
cluding the lower t interval increases the values of 'b’.
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MAN pomfs F Rom THIS NORKSHQL

e A wenrn oF DATA, MucH oF IT VERY Chawenang
T0 THESRISTS.

o THERE 1S NOW REASONABLE ACREEMENT BetweeN
Hl ann 2BuS on op(e) AT LArce AO2.

. C-Luon DOHwAch.E. DE ThE TJOHERQN 15 STRenL
SuPlorred RBY FINAL STATE MEASUREMENTS .

o THERE 1S CoNsENsus ON MosT ASPEers OF
V&r.m MESON Pko:mcrrw.
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powfs T0 e QESOL\/ED.

¢ Does otp(o) Have A Q' DerenvoENce?

e How Conmnwa ARE THE VARIOUS METHOODS OF
EXTRACTING "DlFF‘ﬁAcnve" CRoss Secnous?

o How DO Non - DIFFRACTIVE  CONTRIBUTIoNS REHAVE 7

. How Semous 1S THE HiIGHER TWST ProBLeM
AT LARCE /_%?

o CAN We DEsScRrige THE LeAabine RBARvonsS AT
SMaL X ?

e Tve |J bDerenbence oF f>° E LEcTROPRODLETON
1S WUNDER BUuesnoN .



TO— COHE Soou

‘6'5) 'Q(,, ")? DATA = SUSSTANTIAL INcREAS
IN STATISTILS .

o Hicher QU RECION.

Low Q' HI  ( SPacaL
oW ,/5 FRom s ((BPC.)>

Hl - 2 New FPS Stamons
ZEuS - 5 NBw FPS Smamons

—» |MPROVED KINEMATIe RANCE
FOR LEADWe PROTONS .

e |IJ Depenbderace oF Vecrorn Mesons FROM
A SINGLE [EXPERIMENT.



